Furthermore, our experiments show that the effects of a plant secondary metabolite on weight gain 24 and food consumption can diverge in a counterintuitive manner, which implies that larval growth 25 can be a poor proxy for herbivore fitness and plant resistance. 26
Summary 10

Introduction 29
Upon herbivore attack, plants release herbivore induced plant volatiles (HIPVs) (Heil 2014 Janssen et al. 2002) . 44 General theory predicts that the evolution of chemical release precedes the evolution of perception, and 45 that chemicals of biological origin may first have different roles before being adopted as infochemicals 46 (Steiger et al. 2011) . Examples for this concept include cuticular hydrocarbons of insects, which 47 primarily function as desiccation barriers and have been adopted as social signals (Howard & Blomquist 48 2005) and volatiles that help parasitic wasps to defend themselves against insect predators and have 49 subsequently become an important part of their pheromone blend (Weiss et al. 2013 ). In plants, 50 fragments of cell walls and metabolic enzymes, both of which are important to maintain primary 51 functions, are also used to detect cell damage (Schmelz et al. 2007; Heil 2009 ), and several plant toxins 52 seem to possess signalling-like functions (Meihls et al. 2013; Maag et al. 2015) . As most HIPVs are 53 produced by dedicated biosynthetic pathways and are therefore subject to natural selection ( 
Caterpillar performance 123
To determine whether indole can protect maize plants against S. littoralis, we conducted three 124 experiments. In a first experiment, individual wild type and indole deficient igl mutant plants were 125 infested with 4 first-instar S. littoralis larvae or left herbivore-free (n=12). Larvae were prevented from 126 escaping by placing transparent 1.5 L poly-ethylene (PET) bottles with the bottom cut out (30 cm height, 127 cone-shaped, maximum diameter 8 cm) over the leaves. The bottles were placed upside down over the 128 plants and attached to the pots with Parafilm ). After 3 days of feeding, S. littoralis 129 survival was scored for each plant, and two surviving caterpillars per plant were randomly selected and 130 left to feed for another 4 days. This reduction in herbivore density was necessary to maintain sufficient 131 leaf biomass for ad libitum feeding for the entire duration of the experiment. After 7 days, herbivore 132 weight was determined. Furthermore, we measured the fresh mass of the remaining shoots and compared 133 it to the fresh mass of non-infested plants of the same genotype to estimate biomass removal. In a second 134 trial, S. littoralis growth and survival on igl-mutants with or without synthetic indole complementation 135 was measured (n=12). To complement the plants with indole, they were watered with 10 mL of an indole 136 solution (100 µg/mL H 2 O) every day during the experiment. Indole is taken up by plants (Schullehner 137 et al. 2008 ) and can diffuse through membranes (Piñero-Fernandez et al. 2011), rendering this a suitable 138 approach for indole complementation. Plants were infested with 3 caterpillars, and growth and survival 139 was measured after 7 days of feeding. To separate growth effects of volatile indole from plant-mediated 140 effects, we performed an additional experiment in which the larvae were exposed to synthetic indole 141 while feeding on artificial diet. Neonates, first instar or third instar S. littoralis larvae were exposed to 142 volatile indole for 6 h (n=12). For this purpose, we used volatile dispensers that were constructed as 143 previously described and emitted indole at a similar rate as wild type plants (approx. 50 ng*h by recording the weight of the diet cube before and after the experiment, and average weight differences 153 were calculated for each replicate. 154
Caterpillar feeding preference 155
To test whether indole affects S. littoralis feeding choice, we performed a leaf disc preference assay. 156
Two leaf-discs (5 mm diameter), one from an induced igl mutant and one from an induced wild type 157 plant, were placed as pairs in Petri dishes (diameter 100 mm). Leaf discs were cut from the non-damaged 158 parts of the second true leaf, which had previously been induced by scratching the leaf over two areas was put in the center of each box and was allowed to feed on the leaf disks for 18 h (n=11). Leaf discs 165
were then scanned and the damaged leaf area was measured in Photoshop PS6. In a second experiment, 166 igl mutants were complemented with indole to directly assess its impact on feeding preference. For this 167 purpose, the leaf discs were either submerged in H 2 O or an indole solution (100 µg/mL H 2 O) for 8 h 168 before the start of the experiment (n=11). In a separate experiment, we measured the solution uptake of 169 leaf discs over 8 h (n=5). On average, a leaf disc absorbed 2.4 (±0.16) µl of solution, which is equivalent 170 to 240 ng of indole and corresponds to a physiologically realistic amount (Degen et between each experimental assay. The system was left connected for half an hour before releasing thirty 187 third-instar larvae in the center of the choice arena. The larvae would crawl out of the box and enter one 188 of the four arms. After thirty minutes, larval numbers in each arm were counted. The larvae that did not 189 make the choice arena after thirty minutes were considered as having made "no choice". Five to six such 190 releases were done for each replicate and pooled for analysis. Using this system, several experiments 191 were carried out. First, we tested the preference of S. littoralis for wild type and igl mutant plants (n=5). 192
To induce HIPV release, all plants were infested with fifteen second-instar S. littoralis larvae that were 193 placed on the plant the evening before the bioassay. Second, we assessed the preference of the larvae 194 for S. littoralis infested IGL wild type vs. igl mutant plants that were complemented with synthetic 195 indole (n=5). Third, we studied the response of S. littoralis to pure indole at 50 and 100 ng*h side, and the two wild type lines were placed on the other side of the cage. To prevent the larvae from 207 escaping and the adult moths from directly touching the plants or larvae, a nylon mesh was placed around 208 the plants. Twenty S. littoralis pupae (sex ratio=1:1) were then placed in the centre of the cage at equal 209 distance of the infested plants. Seven days later, the eggs laid by the females that had emerged from the 210 pupae on the nylon mesh and cage walls were counted. To assess oviposition preference, the cage was 211 divided into three sections of similar size: The side harbouring the igl mutant plants, the side harboring 212 the wild type plants and the center ("no choice"). Two groups of moths were tested: One group was 213 exposed to volatile indole (50 ng*h -1 ) during larval development ("experienced", n=4), whereas the 214 other group was exposed to control dispensers ("naïve", n=4). For this purpose, individual S. littoralis 215 larvae were reared to pupation in small plastic cages (3 cm x 3 cm x 1 cm) containing a 1 cm 3 cube of 216 wheat germ-based artificial diet and a control or indole dispenser until pupation. 217
Statistics 218
Differences in larval performance were assessed using analysis of variance (ANOVA) performed with 219 normality or non-equality of variances (as determined by Shapiro-Wilk and Levene's tests), the data 221 was log 10 +1, square-root or rank transformed prior to analysis. Whenever the applied transformations 222 did not resolve the problems with variance and normality, non-parametric Kruskal-Wallis H tests were 223 performed. Caterpillar survival was analyzed using Kruskal-Wallis H tests. Whenever more than one 224 caterpillar was used per plant or diet cube, performance was averaged and used as unit of replication. 225
To assess larval feeding and adult oviposition preferences, a normalized choice differential was 226 calculated from each replicate by subtracting the percentage of leaf removal or laid eggs of the control 227 side from the percentage on the treatment side. The differentials were then compared against the null 228 hypothesis (equal preference for both sides, resulting in a differential of 0) using ANOVA with the 229 software package R (version 3.2.1.). Differences between backgrounds were evaluated by ANOVA or 230
Kruskal-Wallis H tests. The functional relationship between S. littoralis choice and the different odour 231 sources in the olfactometer assays was analyzed with a generalized linear model with R (GLM, log link-232 function) followed by ANOVA. To compensate for the overdispersion, we based the models on a quasi-233
Poisson distribution (Turlings et al. 2004) . 234
Results 235
Indole reduces S. littoralis survival and food consumption, but increases caterpillar growth 236
To test if indole affects S. littoralis growth and survival, we conducted three performance experiments. 237
In a first experiment, we found that S. littoralis larvae suffered from higher mortality on wild type plants 238 compared to indole-deficient igl mutants (d.f.=48, H=5.9, P=0.015; Fig. 1a) . Surprisingly, the higher 239 mortality was associated with an increase in larval weight (d.f.=43, H=19.2, P<0.001; Fig. 1b can fulfil all three roles. Our experiments with indole contribute to filling this gap. Our results set the 391 stage for an evolutionary scenario in which a primary benefit allowed for the evolution of a HIPV, which 392 was subsequently followed by its adaptive use as an infochemical by multiple trophic levels. 393
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